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MECHANICS. 



Conducted by B. F. FINKEL, Springfield, Mo. All contributions to this department should be sent to him. 



SOLUTIONS OF PROBLEMS. 

34. Proposed by 0. W. ANTHONY, M. Sc, Professor ot Mathematics and Astronomy, New Windsor Col- 
lege, New Windsor, Maryland. 

A particle is placed within a thin cylindrical shell without ends. Find the resultant 
attraction, the cylinder being composed of matter attracting according to the laws 
of nature. 

Solution by G. B. M. ZEEE, A. M., Ph. D., Professor of Mathematics and Applied Science in Texarkana 
College, Texarkana, Arkansas-Texas. 

Let r=2a8ir\0 be the equation to the cylinder, so that the origin is in the 
surface of the cylinder at one end, then i/=rsin#=2asin 2 #, 2= rcos#=2asintfcos#, 
£=length of cylinder, (x, y, z) coordinates of any point in the shell, p=density, 
fc=thickness of shell. It is always possible to take the axes of coordinates so 
that the particle will lie in the plane of the axis of y; let (m, n, 0) be the coor- 
dinates of the particle, mass unity. 



ds=2adxdd, p—y (x— m^ + iy— n)' 2 +z i —i/(x— m) 2 +«. 2 — 4a(n— a)sin 2 #, n>a. 
This will give attraction for all possible positions of the particle. For «<a, 



p=j/(x— m) 2 +(2a — m) 2 — 4a(a— n)sin 2 (i7r— #), 
and the solution would be the same as for «>a. 

f 4a(n— «> _ h „ 4a(w— a) _ g 4a(n— a)_, 
^ 6t m 2 +n 2 ~ '* a- w ) 2 +n 2 ~ C ' "' n* "^ 

Resolving the attractions parallel to the axes, we easily get 

X—<> h C C (x-m)d8dx 

ZapKj J 9 {(s_ wl )s + , l *_4 o ( n _ a ) S i n *0}J 

=2apk P{ _1 1 =ld0 

J (. v / m 2 +n 2 — 4a(n— a)sin 2 # j/ (I— m) 2 +w 2 — 4a(w— a)sin 2 # J 

= _2apk == . 2apk . 



218 

(2asin 2 fl— n)dUx 



V-9nnh C" f (2asin*0-n)d»dx 

P J J # {(x-m) 2 +m 8 -4a(n-a)8in^}J ' 

=2apk f{ l ~ m 

J o I,/ (i_ m )8+ w 2_4a(n— a)sin^ 

m | (2asin s 0—n)d6 

T /m 2 +n 2 -4^i- a)sin 8 # i n 8 -4a(n- a)sin 8 

apfc«(2a— n) /*» f Z— m 

n-a J (1,/ (J- TO ) 8 +w 8 _4a(7i-a)sin 8 



m 1 d# 

i/m*+7i«-4a(»-«)8in*0 ) « 8 -4a(n-a)sin*0 ' 



apfc r* ( I— m 

m— a J o{ v ' {ji—m.y+n*~—i 



d0, 



-4a(m— a)sin 2 # y / m l +n 3 — 4a(n — a)sin 2 

«pM2a-,) r j-m Ty* 

« 2 (n,-a) L,/ (Z_,„)* +n « jfi / 

+ — ™ — n\-d,b,8)-\ 

j'm 8 +n 8 -t-t o J 

a_ pKt-m) . apfcm_ , 

(n— a)^ (I— m) 8 + n 8 » (m— a) v m 8 +n 2 « 

„_„ , /*' /*» 2asingcos^a;rfg _ 

~ aP J J »{(x-m) 2 + n 2 "^4a(n-a)sin 2 0}3 



JF'=re8ultant attraction = V / X i +Y 2 +Z i . 

When w=«, the particle is on the axis of the cylinder, then 

F=X=2rtapk ^ 1 l 



v/m 8 + a 2 j/ (l—m) s + a* 
When m=il, the particle is at the center of the cylinder, and F=Q. 
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When m=l, «=a, F=2rcaph < 



±1 



When m=0, w=a, F-^—lnaph 



1 1 



T/ Z 2 +a 2 « ) 

When w— 2a the particle is on the surface of the cylinder, 

then b 2 = , c 8 =tt , , d=l. 

m 2 + 4a 8 (t— m)*+4a 2 

.•. The elliptic function of the third order in Y disappears. 



PROBLEMS. 

42. Proposed by 0. W. ANTHONY, M. Sc, Professor oi Mathematics and Astronomy, New Windsor Col- 
lege, New Windsor, Maryland. 

Find the time of vibration of a particle glightly displaced from the center of a solid 
cylinder in direction of the axis, the matter of the cylinder attracting according to the 
laws of nature. 

43. Proposed by B. F. FINKEL, A. M., Professor of Mathematics and Physics, Dmry College, Spring- 
field, Missouri. 

Two weights P and Q rest on the concave side of a parabola whose axis is horizontal, 
and are connected by a string, length I, which passes over a smooth peg at the focus, F. 
[Bowser's Analytic Mechanics, page 54.] 



DIOPHANTINE ANALYSIS. 



Conducted by J. M. COLAW, Monterey, Va. All contributions to this department should be sent to him. 



SOLUTIONS OF PROBLEMS. 

42. Proposed by W. B. ESCOTT, 6123 Ellis Avenue, Chicago, Illinois. 

In a parallelogram, sides a and b, diagonals c and d, la 1 + 2b' =c' + d' . Find all 

the parallelograms, not rectangles, whose sides and diagonals are rational. 

Examples: abed 

4 7 9 7 

16 7 21 13 

8 9 13 11 

8 11 17 9 



